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AIR INTERFACE 
o Content 

1. What is TDMA. ? 

2 . Types of channels 

3. Types of Traffic channels 

4 . Types of control channels 

5. Types of Bursts 



Channels J' j A ^ 


j AjUII <jC- AJaLoUJj aJ ^)InjuJl Ax.La^ Ij I jj^aJ 


Frame J' ^ uj%? J' TS J 


AIR INTERFACE 
• GSM bands 
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AIR INTERFACE 

* GSM Frequency Bands 


System 

P-G5M 900 

E-G5M 900 

GSM(t>CS) 1900 

65M1PCS) 1900 

Uplink (MS -* B5) 
Downlink(BS-^ MS) 

890 - 915 MHz 
935 - 960 MHz 

980 - 91E MHz 
925 -960 MHz 

1710 - 1785 MHz 
1905-1390 MHz 

I860 - 1910 MHz 
1930 - 1990 MHz 

Wavelength 

= 33 cm 

n 33 cm 

= 17 cm 

=. 16 cm 

Bandwidth 

25 mhz 

35 MHz 

75 MHz 

60 MHz 

Duplex distance 

45 MHz 

45 MHz 

95 MHz 

80 MHz , 

Carrier separation 

200 kHz 

200 kHz 

200 kHz 

200 kHz 

No , of corners 

124 

174 

374 

299 

Channel rate 

270 8 kbps 

270.8 kbps 

270.8 kbps 

270.8 kbps 


Primary-GSM 900 JjVi ^ jl£ ja GSM 900 J 
Extended-GSM 900 ^ 4^' 1 G J' ^ ls j* -^bll ^ UJj 

Downlink J' j Uplink J' 

La^a 80 960 W_La 880 l>® ja E-GSM 900 J' ^ll -^bll <c.La^. u I 

(jlijVI (jj*-a JJjJ L "' *■'■■'■' (Jl J BTS (J^ Lai jA . < _ ? AJ (j\j\ 0.1 AjUll puiVlA ink 

oJj JL BTS (jL-ajl (jLualfr (_ 5 -jLi JJjj ■S.W'ijA .Uplink ^-^-aL s-i (_>La BTS (J! U^J *bjJ 

Downlink 4_LajaUJ 


21/10/2008 01:02 <• 


4 of 13 


tj! GSM! j-jpdt c ^ - 5 4 c.Lui jl 'LLal£ 


file:///F:/New%20Folder/thread29982-5.html 


AIR INTERFACE 

Uplink and downlink 



Two carriers make up the radio channel required for communication 
between the Mobile Station (MS) and Base Transceiver Station (BTS). 



MS2 


W 4 35 J*j Jj Uplink J' Jjja 91 5 J' 880 J' t> e> ij\j\ ^iVtA l_iiL 
Jj 35 oj jj jJa j Downlink J' Jjj 960 J' 925 t> j 

J& j Ja BTS J' Jjj 3 jj Time Slot J' J 880 Jl' J& JJ MS J' o' JJ' J J*j 

o^jj 3 TS Jl J&j 925 Jc- j*j -- jll JaiiJi Ai jll Jc. <J& j ja vv Uplink Jl J J jj j 

.. MS J' j BTS Jl jjj Jl' jj J J^ J Jjj jUilc- oj j 
Duplex J' i $.)*"'v l$j j 4^ 45 J JJ ‘■Jj JJ Downlink J' j UPlink J' o*? <iJl' J*j 

Distance 

til jl JQJ Jj Jjj l>a i_jJa Downlink J' J U-La 35j Uplink J' J 4^° 35 tjjj& ®j£ i^-i 
Jjj 1 35 Jl u j^>a JJ 200 _j Lic-li Prame Jl js v i»j j Jjj jjJI! o^ jj^. J*^^! o' i-ijjl Li^l 

J> JJ Carrier 200 oJ J^h Carrier J' t> jj^ J' 

174 ' * '' r - i-i^-l <Jjj JJ 200 Jl J& 4 „' a 35 Jl * * Jal^. jj j Uajc. li^.1 1_ a^)*j o^jJ^ J j*j 

GSM Jl ^4 Jjj' jjj J*^ali jo ojIjc- oj Jl jJJ 41 jA i—Ja E-GSM 900 Jl J jjj 

Downlink J' J jj Uplink J' J -^'j Jj ls J' tf' 44kjVl j 
Jl ja Jl 1 392 Ujjj 8 J 1 74 J sj£j j*j TS 8 J' 1-^4 Carrier J' J4 44 no j 
J' J Cluster J' J ^J' cJj J ' J£jj o^* J' Users J' jj& j' Time Slot J' jj& J Channels 

E-GSM 900 

???? Jl Downlink J' 44 j BTS Jl Uplink Jl I jl*^ Ua.1 4_ii j t 'jl^ 
Noise J' j^jJI U js jjajir. jj JIjIIjj Uplink J' t> j4' J' Downlink J' J 
lA- BTS J' J Power Jl jj UJ ^ Noise J' t> o^Lkij jUik Power J' ^>jjj JUUj 

. ^'i-shuJ I J& jh j Jjja Jl J Power J' -jj jj t-J L»ji J Ja 

Jl j u^La 35 j Uplink Jl J 4^« 35 fj® E-GSM 900 Jl -J J uijaLa ijj 80 i-j^jc- s^s li^.1 u-ula 
925 J'j 915 J' txA J' Jj-j uJai^ Jl s i jail J Ua ujJa Uax 70 J*d Downlink 

Uplink J' J 876 J' 870 <>j Downlink J' J 921 J' 91 5 t> W» 6 J Vji 

JxISILj ^Uajll (J& t- ~ jl J j'v. VI JjJj 


Uplink J' J 880 J' 876 j j Downlink J' J 925 J' 921 t> 4^ 4 J 44 ^Ja 

GSM - R Jl ^ J? Jj Jj 
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IjjIjjuj! ^Lola *1^.1 j ^k ^ VI (jIullJjujLi <jjjU]| Ax-Lo^ Ij I jj^aJ 

^gjoui aJ jUakll ^jl UjJa^a j\ ^j£J ^»LaJ <jl o\jla (JxljaUA \x \h LudJ^)3 ^ 4_lLail]| J (j-a (J^l^l jUa9 

^11 ^AklLaUJ j)\ Wq \1 CIjLu^jX PiCO Cell I J J . (J^JI AjI Adlaij V J > ^ g Ajt Ja3 

djjLia^ll (^aLk AjIj (Jaxj Ixl <J^JI a (_£^}k.l A q^a \a ^k (_£.lc. jUakll j\ (Jk.l^J MiCTO Cell (Jl lg ^Vu/u 

^ll£ 200 Jl C5^ ^ >Jaa 4 (Jl ^ajuaS j U1 lUi,A ^1 j m (jjii ex^Uakllj ^jx^aLk (J jJ \ 4 (Jl 1 \Jk j (Jj^ax ^Jl aJj La y*£- 

.. ^ji ajU£ i*Ja Jj^j Channels 160 8 ^ lx^)jJa j 


AIR INTERFACE 

For digital systems: 

• Time Division Multiple Access (TDMA) 
is the GSM standard 





AIR INTERFACE 

-TDMA in GSM 

♦ Frequencies are divided into frames 

* Each frame is divided into eight time slots 

* Each mobile call is assigned a time slot 

♦ Information transmitted in one time slot is a burst 



Carriers u' d?s '-^■' TDMA J' (j^x ) i I ^iLu 

Time Slot J £j Time Slot 8 ^ Carrier t >j 
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Burst l'* \ 9 \\\S j Ajc-IIj A^ d i* joA 

Time Slot L£i jLj Burst JjSs LJ ^ 
(jLfljL La (J j Ig-dc. Burst Jt J^Loj ^ (J 2 TS Jl u' 




Figure 1 GSM RF Channel 

Aj! qa jjjSiij Burst Ji i-jjLij t_nL 


156.25 Bit Periods - (0.577ms) 


Tail 

Bits Pay toad 

Training 

Sequence 

Payload 

Tail 

Bits 

[if * | 

w r 

57 

[3 |8.25| 

L J _ .. i 


XX 

2 Stealing 


1 

Guard 


Bits 


Period 


bits 1 56.25 t> uj^A? V' Vjl 
bits 1 1 4 (jc- *jLc. Data J' l$js s jj^' ^ u^Li La^ <_$ j 
J' ^ f*L> *-« j*j Jj^>j bit 3 t> s jLc. s^a.1 j Tail Bits J' j Hide Bits J' ^ 

Data 

j^h jl j w j s jLi^i ^ j^b ji£ i ii <_s j*j (jUlc. Jjj j T raining Sequence Ji <A? 

i^ajoil <* K . : .~. ^ ojLi'^l IgJ J£LLall (J^ajJa ^a oj£ Ll*-a I ' g ^ -***' J (jjfl 5J£jLall 

. . . . <Jjj T raining Seq J' l=j ji i^k ji£ j Dealy Spread 
(s*4 data J' bits 2 <> SjLc. <j^j Stealing Flags J' ^=A=» t >j 

(jfr SjLfr 4_Lui^a]t “La ^jLual! ^jLlj Q 0 A 

BTS J' t>> Power J' ^ <jc- s jLc- o 1 _Aj 

( ji=j j ^ i jLi^i jj JSLLail ^ ji ) Timing Advance i> » jLc. ^ jJi 3-ajl**li ^ 1 0 A? 

Hand Over t> AA <LojJi jl* 1 1 Aj 
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Guard Period J' ^ J' 

bits 8.25 cp o Jp ^jU j Jh jii Burst J' u*>j lp^ Burst J' Jpp ^ Ja j& s jbc. j 

... igj ji J 13 Burst J' 

bits 1 56.25 Cp uj^? Burst J' Jjj 


*IR INTERFACE 

■ TDM«4 frame structure 

-Bit rate of the radio carrier is 270.833 Kbps 
-Bit duration =1/270.833=3.69 //sec 
-One time slot =148 bits+8.25 guard bits=156.25 bits 
-Time slot duration =156.25x3.69 //sec= 0.577 msec 
-Frame duration=0.557x8= 4.615 msec 



Time Slot <3 i>°Jij Frame <Ji l>°Ji <j' Ji*/i 

J*^a L?J' 'j3U ‘J 3 Jc- ' J*^ 3 Jj^l 

Kb/s 270.833 jLoU J GSM J' J tj&ijj Bit Rate J' i^i 

6^ 4_2^juj AILjjA 

jil bit J' < 3 > 1 ^ Ji cjSjJI ja Jl Bit Duration J ' <Jv 

270.833 Js- -^Ij f- 1 -^ Jjj 
3.96 Jjj 

1 56.25 J' J 3.69 J' m >- aiA Time Slot J' <, > J' J^ sJ 3 

TS 0.577 msec Ji ^ i> J u' J^ 
msec 4.615 sS^Ua 8 J m <K Frame J' ^ cp J' j 
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AI R INTERFACE 

* Types of channels 

1. Physical channels 

2. Logic channels 



cjUjkJi ^ jl ijfr Jl jJJL \ tiu*\ } j Time Slot J' ^ physical l»i ^ 

i^uij cijLi j1*a]i Jl Logic J' j 


AIR INTERFACE 

* Types of logic channels 

1. Traffic channels 

2. Control channels 




Control Channels j' Traffic Channel u' l»i ij&a Logic Channels J' ‘-jja LJj 

Jaiu La.1 Jl iiifrijj cjUjkJi (_p s jLc. ^ Traffic Channels J' j 
J] <£jli Jl _Jj^i (_f. SjLfr ^ Control Channels J' l»i 

J ijVi T raffic Channels Jl £iji Jo i j i«j 
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AIR INTERFACE 


( Channel % 

* 1 » 

( Logical ') ( Physical ) 


jr 


Traffic 
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HR 



AIR INTERFACE 

Types of Traffic channels 

1. Full rate 

- 13 Kbps data rate 

2. Enhanced full rate 

- 12,2 Kbps data rate 

3. Half rate 

- increase network capacity 



22.8 Kbps 



13 Kbps 

9.8 Kbps 


12.2 Kbps 

10,6 Kbps 


5 8 Kbps 


5.S Kbps 


11,4 Kbps 


Data 

Redundancy dl 


Full Rate -1 

Speech 13 Kb/sec Ji ^ Data Rate Ji u&t 
Kb/sec 22.8 Redundancy J' 

AjujI ji iu ^ j <. ’ll ..oTn aJ i_a^)3ijA j SjLjiU .^i'i ^ Redundancy <Ji j 

Enhance Full Rate -2 
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Redundancy J ^ j 
Half Rate -3 
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